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© Bioelectrical signal recording device. 

© A device capable of recording a bioelectrical 
signal under the normal living conditions of a living 
body is arranged so that an extremely real record 
can be obtained not only during a walk, a meal or a 
sleep of the living body but also even during bath- 
ing. 

A base member (2) having flexibility which per- 
mits it to follow the motion of the living body is 
provided with electrodes (11) for picking up electrical 
signals of the living body and a recording element 
(15) for recording the picked-up electrical signals. If 
the base member (2) is stuck on the living body, the 
electrodes (11) pick up the electrical signals of the 
living body and the picked-up electrical signals are 
recorded in the recording element. When the base 
member is stuck on the living body, the base mem- 
ber watertightly covers the electrodes. Accordingly, 
even if the living body is surrounded by water, the 
electrodes can pick up the electrical signals of the 
living body without touching the water. 
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Background of the Invention 

1 . Field of the Invention 

The present invention relates to a bioelectrical 
signal recording device for recording an electrical 
signal of a living body, such as a electrocardiog- 
raphic signal, an electroencephalographic signal or 
an electromyographic signal, and, more particu- 
larly, to a bioelectrical signal recording device 
which can move integrally with the living body and 
can record the electrical signal under the normal 
living conditions of the living body. 

2. Description of the Prior Art 

A portable electrocardiograph which is one ex- 
ample of this kind of bioelectrical signal recording 
device is arranged in such a manner that its elec- 
trodes for taking out electrocardiographic signals 
are attached to corresponding measuring points on 
the body and a recorder is fixed to the waist by a 
belt, and the electrocardiographic signals taken out 
by the respective electrodes are recorded in the 
recorder. With such a bioelectrical signal recording 
device, it is possible to record the electrical signals 
under normal living conditions, for example, during 
an outdoor walk, an indoor meal or sleep. This 
record is greatly useful in diagnosing the disease 
of a patient. 

However, this conventional bioelectrical signal 
recording device has the problem that since it must 
be removed from the body during bathing, it is 
impossible to record electrical signals produced 
during bathing which causes great variations in the 
states of activities of the internal organs of the 
body, with the result that a partially insufficient 
diagnosis is made. 

Summary of the Invention 

The present invention has been made to solve 
the above-described problem (technical subject) of 
the prior art, and an object of the present invention 
is to provide a bioelectrical signal recording device 
capable of providing extremely real records not 
only during the above-described walk, meal or 
sleep but also even during bathing so that the 
exactness of the aforesaid diagnosis can be im- 
proved. 

To achieve the above object, the bioelectrical 
signal recording device according to the present 
invention includes a sheet-like base member hav- 
ing a flexibility which permits the base member to 
follow a motion of a living body and one face 
formed as a sticking face which serves to stick the 
base member on the living body, one or a plurality 
of electrodes provided on said face of the base 



member for picking up an electrical signal of the 
living body, and a recording element provided on 
the base member for recording the electrical signal 
picked up by the one or plurality of electrodes. The 

5 base member has a sufficient size to watertightly 
cover the one or plurality of electrodes. 

When the bioelectrical signal recording device 
according to the present invention is stuck on the 
living body, the respective electrodes pick up the 

w electrical signals of the living body and the picked- 
up electrical signals are recorded in the recording 
element. When the bioelectrical signal recording 
device is stuck on the living body, the base mem- 
ber watertightly covers the electrodes. Accordingly, 

15 even if the living body is surrounded by water, the 
electrodes can pick up the electrical signals of the 
living body without touching the water. 

Since the recording device according to the 
present invention includes the base member of 

20 sheet-like shape which is provided with the elec- 
trodes for picking up the electrical signals of the 
living body and the recording element for recording 
the picked-up electrical signals, merely by sticking 
the recording device on the body, it is possible to 

25 record the bioelectrical signals under normal living 
conditions, for example, during an outdoor walk, an 
indoor meal or sleep. 

In the above-described recording, even during 
bathing which causes great variations in the states 

30 of activities of the internal organs of the body, it is 
possible to record the aforesaid electrical signals 
with the base member preventing water from ad- 
hering to the electrodes. Accordingly, it is possible 
to provide extremely real records even during the 

35 interval that the great variations occur in the states 
of activities of the internal organs of the body, and 
the obtained records are greatly useful for diagno- 
sis. 

Further, in the present invention, if the arrange- 
40 ment of the plurality of electrodes is selected to 
correspond to the arrangement of a plurality of 
predetermined measuring points on the living body, 
the plurality of electrodes can be made to adhere 
to the respective predetermined measuring points 
45 on the body merely by sticking the living-body 
electrical signal recording device as one unit on the 
body at a predetermined location thereof. Accord- 
ingly, even a beginner can obtain correct records 
from correct measuring points by a simple sticking 
50 operation. 

Other objects and advantages of the invention 
will become apparent during the following discus- 
sion of the accompanying drawings. 

55 Brief Description of the Drawings 

Fig. 1 is a diagrammatic top plan view showing 
one embodiment of bioelectrical signal recording 
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device according to the present invention. 
Fig. 2 is a partially omitted, enlarged cross- 
sectional view taken along line ll-ll of Fig. 1; 
Figs. 3A and 3B are schematic views showing 
the state on a sticking-face side of one of con- 
nection lines which are expandably and shrin- 
kably provided on a base; and 
Fig. 4 is a block diagram showing a different 
example of a recording element. 

Description of the Preferred Embodiments 

Embodiments of the present invention will be 
described below with reference to the accompany- 
ing drawings. Figs. 1 and 2 schematically show the 
arrangement of one example of a bioelectrical sig- 
nal recording device 1, and the shown example is 
an electrocardiographic recording device which is 
arranged to record an electrocardiographic signal 
as one example of the electrical signals of the 
living body. A base member 2 of sheet-like shape 
has a flexibility which permits the base member 2 
to follow the motion of the living body. The base 
member 2 has an internal face 3 and an external 
face 4, and the internal face 3 is formed as a 
sticking face which serves to stick the base mem- 
ber 2 on the living body. To watertightly cover a 
plurality of electrodes which will be described later, 
the base member 2 of sheet-like shape is formed 
to be a size larger than a predetermined arrange- 
ment pattern according to which the plurality of 
electrodes are arranged. Further, the size of the 
base member 2 is selected to contain a portion for 
holding a recording element, a battery, a switch 
and the like. The thickness of the base member 2 
is preferably small, for example, approximately 2 
mm, so that the fit between the base member 2 
and the skin can be improved. The structure of the 
base member 2 will be described below. The base 
member 2 includes a base 5, and, for example, a 
synthetic resin sheet having a waterproofing prop- 
erty is used as the base 5 to prevent the elec- 
trodes, the recording elements, the battery and the 
like to be described later respectively from being 
exposed to water. As another example, it is also 
possible to utilize rubber, waterproofed paper or 
cloth, or the like. The base 5 is provided with a 
shielding property for shielding out electrical noise 
which tends to penetrate toward the electrodes 
from the side opposite to the sticking face. For 
example, the base 5 includes a built-in conductive 
film for electrical shielding. If another means for 
shielding out electrical noise is adopted or if no 
electrical shielding is needed, material having no 
shielding property may be used for the base 5. 
Adhesive 6 serves to give an adhesion relative to 
the living body to the internal face 3 of the base 
member 2, and an adhesive which can retain a 



sufficient adhesion strength even if it is wetted is 
used; a viscous material having an insulation prop- 
erty for electrically insulating the electrodes is uti- 
lized. A member 8 serves to prevent the internal 

5 face 3 from accidentally adhering to a subject other 
than the living body or to protect the internal face 3 
from dust. The shown example is a removable 
piece which can be easily removed from the inter- 
nal face 3. The removable piece 8 has a size which 

w covers the whole of the internal face 3. A conduc- 
tion preventing member 9 is made from a small 
piece for the sake of miniaturization, and is at- 
tached to the removable piece 8 so that it can be 
removed integrally with the removable piece 8. 

75 The electrodes for picking up electrical signals 

of the living body are each indicated by reference 
numeral 1 1 , and are provided on the same side as 
the internal face 3 of the base member 2. The 
arrangement of the plurality of electrodes 1 1 shown 

20 in Fig. 1 is selected to correspond to the arrange- 
ment of a plurality of predetermined measuring 
points on the living body. Each of the electrodes 1 1 
has a structure similar to those of well-known elec- 
trodes, and includes a disk-shaped electrode body 

25 12 made of a metal material and a conductive 
paste 13. A recording element 15 is provided for 
recording electrical signals picked up by the elec- 
trodes 11. As the recording element 15, a thin and 
small element, for example, an integrated circuit, is 

30 used to suppress the sensation of foreign matter 
touching the skin, which is often experienced by a 
user during the use of the recording device 1 . The 
recording element 15 is provided with an output 
terminal through which to take out recorded elec- 

35 trical signals. The recording element 15 is provided 
on the internal-face side of the base 5 so that 
waterproofing and electrical-noise shielding can be 
achieved by the base 5. However, if the recording 
element 15 itself has a waterproofing property and 

40 an electrical-noise shielding property or if no such 
property is needed, the recording element 15 may 
be provided on the external-face side of the base 
5. Electrical connection lines 16 are provided for 
electrical connection between the respective elec- 

45 trodes 11 and the recording element 15. A battery 
17 is used as a power source for causing the 
recording element 15 to operate. For a reason 
similar to that described above in connection with 
the recording element 15, a thin battery is prefer- 

50 ably used as the battery 17. For example, a thin 
batery called paper battery is preferably used. A 
switch member 18 is provided for enabling and 
disabling electrical conduction from the battery 17 
to the recording element 15. If the conduction 

55 preventing member 9 is attached to the switch 
member 18, the switch member 18 is held in its 
nonconducting state, while if the conduction pre- 
venting member 9 is removed, the switch member 
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18 is placed in its conducting state. 

The following is a description of the way and 
state in which the recording device 1 having the 
above-described arrangement is used. In use, the 
removable piece 8 is first removed to expose the 
internal face 3. By removing the removable piece 
8, the conduction preventing member 9 is removed 
from the switch member 18 so that the switch 
member 18 enables electrical conduction from the 
battery 17 to the recording element 15 and the 
recording element 15 starts its recording operation. 
The recording device 1 placed in this state is stuck 
on the body by means of the adhesive 6 with the 
internal face 3 facing the skin. This sticking is 
performed in such a manner that the internal face 3 
adheres to the skin in the state of completely 
surrounding each of the plurality of electrodes 11. 
The sticking position is selected so that the record- 
ing device 1 is positioned at a predetermined loca- 
tion on the body. Since the electrodes 1 1 constitute 
the predetermined arrangement pattern as de- 
scribed above, the plurality of electrodes 1 1 can be 
made to adhere to the predetermined measuring 
points on the body merely by sticking the record- 
ing device 1 as one unit on the body at the 
predetermined location thereof in the above-de- 
scribed manner. Accordingly, even a beginner can 
obtain correct records from correct measuring 
points by a simple sticking operation. 

The user may perform activities similar to 
those which he/she has performed in everyday life, 
with the recording device 1 stuck in the above- 
described state. During this process, electrocar- 
diographic signals are picked up at the individual 
measuring points by the respective electrodes 11 
at all times, and the picked-up electrocardiographic 
signals are recorded in the recording element 15 
one after another. While the recording device 1 is 
attached in the above-described state, the user 
can, of course, walk or run and may also bathe or 
swim. During bathing or swimming, the base mem- 
ber 2 which has tightly adhered to the skin covers 
the electrodes 11 to prevent water from touching 
the electrodes 1 1 . Accordingly, the operation of the 
electrodes 11 to pick up the electrocardiographic 
signals is not at all adversely influenced, and the 
aforesaid recording is continued without abnormal- 
ity. 

When an electrocardiographic record for a pre- 
determined interval of time is obtained in the 
above-described manner, the recording device 1 is 
removed from the body. The record in the record- 
ing element 15 is read into and analyzed by a 
computer or other equipment, and the analysis 
result is utilized in diagnosis. 

If a bioelectrical signal is to be picked up at 
one location on the living body, the above-de- 
scribed recording device may have only the ar- 



rangement shown in the portion defined by a chain 
double-dashed line 21 in Fig. 1, that is, only one 
electrode 11. In a case where the above-described 
recording device is a device for recording elec- 

5 troencephalographic signals and if the base mem- 
ber does not have an electrical shielding property, 
after the recording device has been attached to the 
head, the user may wear a cap having an electrical 
shielding property on the recording device so that 

w the adverse influence of electrical noise can be 
eliminated. 

When electrocardiography is to be performed, 
the aforesaid plurality of electrodes 11 shown in 
Fig. 1 may be selectively attached in such a man- 

15 ner that an electrode indicated by reference nu- 
meral 11a is attached to the skin at the upper end 
of the sternum, an electrode indicated by reference 
numeral 11b is attached to the skin at the left-side, 
fifth intercostal and an electrode indicated by refer- 

20 ence numeral 11c is attached to the skin at the 
right-side, fifth intercostal. However, the distances 
between the respective attachment points differ 
from user to user owing to the differences in size 
between individuals, the differences between the 

25 sexes and the like. Particularly, the distances be- 
tween the attachment points at the right- and left- 
side, fifth intercostals greatly differ among users 
(for example, 25 cm to 30 cm). To cope with this 
problem, the base member 2 may be formed as an 

30 expandable member so that the electrodes 11a, 
11b and 11c can be displaced as indicated by 
corresponding arrows. In this case, it is possible to 
attach the electrodes 11a, 11b and 11c to their 
respective optimum points even in the case of a 

35 user whose distances between the respective at- 
tachment points are relatively large or small. To 
achieve this object, the base 5 may preferably be 
formed from an material which is expandable and 
shrinkable, for example, a polyurethane film, and 

40 the adhesives 6 may preferably be formed from a 
material which can expand and shrink according to 
an expansion or shrinkage of the base 5, for exam- 
ple, a hydrophobicpolymer. Further, the connection 
lines 16 which extend along the base 5 may prefer- 

45 ably be formed expandably and shrinkably. For 
example, each of the connection lines 16 may be 
arranged in a zigzag as shown in Fig. 3A so that as 
the base 5 is expanded, for example, in the direc- 
tions indicated by arrows 23, the associated con- 

50 nection line 16 expands in the same directions until 
the state shown in Fig. 3B is reached. The other 
electrodes 11 may be similarly displaceably ar- 
ranged so that it is possible to cope with the 
differences in the distances between the respective 

55 attachment points among individuals. 

The aforesaid recording element 15 may pref- 
erably be provided with the function of raising an 
alarm if the electrocardiographic signals picked up 
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by the electrodes 1 1 show abnormality. To achieve 
this function, the recording element 15 is made up 
of a memory 25, a comparing circuit 26 and an 
alarm element 27 as shown in Fig. 4. In this record- 
ing element 15, the memory 25 stores the elec- 
trocardiograph signals picked up by the plurality of 
electrodes 11. The comparing circuit 26 receives 
the picked-up signals, and causes the alarm ele- 
ment 27 to operate if any of the picked-up signals 
is deviated from a reference signal. If the recording 
device provided with the above-described record- 
ing element 15 is attached to a patient being exam- 
ined, the recording device picks up, if the patient 
develops an apnea state during a sleep, the ac- 
companying abnormality occurring in electrocar- 
diographic signals and can immediately raise an 
alarm. It is preferable that a standard signal ap- 
plicable to a multiplicity of persons in common be 
employed as the reference signal in the comparing 
circuit 26. Otherwise, a signal appearing during the 
normal state of the patient being examined may be 
used as the reference signal, and may be inputted, 
for example, from the memory 25 to the comparing 
circuit 26 through a shift circuit 28. This arrange- 
ment is preferable because even if there are differ- 
ences among individual patients, it is possible to 
raise the aforesaid alarm under conditions best 
suited to each patient. 

As many apparently widely different embodi- 
ments of this invention may be made without de- 
parting from the spirit and scope thereof, it is to be 
understood that the invention is not limited to the 
specific embodiments thereof except as defined in 
the appended claims. 

Claims 

1. A bioelectrical signal recording device, 
comprising: 

a sheet-like base member having a flexibil- 
ity which permits the base member to follow a 
motion of a living body and one face formed 
as a sticking face which serves to stick the 
base member on the living body; 

one or a plurality of electrodes provided on 
said face of said base member for picking up 
an electrical signal of the living body; 

a recording element provided on said base 
member for recording the electrical signal pic- 
ked up by said one or plurality of electrodes; 
and 

a battery provided on said base member 
for causing said recording element to operate; 

said base member having a sufficient size 
to watertightly cover said one or plurality of 
electrodes. 



2. A bioelectrical signal recording device accord- 
ing to claim 1 , wherein said base member has 
a shielding property for shielding out electrical 
noise which tends to penetrate toward said one 

5 or plurality of electrodes from a side opposite 

to the sticking face. 

3. A bioelectrical signal recording device accord- 
ing to claim 1 , wherein the sticking face of said 

w base member is removably provided with a 

removable piece for protecting the sticking 
face. 

4. A bioelectrical signal recording device accord- 
15 ing to claim 3, wherein said battery and said 

recording element are connected via a switch 
member for enabling and disabling electrical 
conduction between said battery and said re- 
cording element, the removable piece being 
20 provided with a conduction preventing member 

for enabling electrical conduction of the switch 
member by its removal from the switch mem- 
ber, the conduction preventing member being 
removable integrally with the removable piece. 

25 

5. A bioelectrical signal recording device accord- 
ing to claim 1 , wherein a plurality of electrodes 
are provided as said one or plurality of elec- 
trodes and the arrangement of said plurality of 

30 electrodes is made to correspond to the ar- 

rangement of a plurality of predetermined 
measuring points on the living body. 

6. A bioelectrical signal recording device accord- 
35 ing to claim 5, wherein said base member has 

a shielding property for shielding out electrical 
noise which tends to penetrate toward said 
plurality of electrodes from a side opposite to 
the sticking face. 



5 



EP 0 612 498 A1 



FIG.1 




FIG. 2 




15 



zzzzzzz 



(Z 17 1 

/ 



zzzzzzzzz 



8 



6 9 



FIG. 3A 





FIG.4 



L_.. 



25 




26 






s 




► 

r 





27 

-6 



6 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 93 11 7694 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication! where appropriate, 
of relevant passages 



Relevant 
to daim 



CLASSIFICATION OF THE 
APPLICATION (IntCLS) 



Y 
A 



Y 
A 

Y 
A 



US-A-5 125 405 (W.SCHMID) 

* column 4, line 54 - column 6, line 10; 
figures 1,2 * 

GB-A-2 225 459 (A. S. HOLDER) 

* page 1, line 11 - line 49; figure 1 * 

US-A-4 773 427 (H.INOUE ET AL) 

* column 2, line 65 - column 4, line 15; 
figures 1,2,4 * 

DE-U-92 06 352 (P.KITZENMAIER) 

* page 3, line 20 - page 4, line 8; figure 
1 * 

US-A-4 791 933 (T.ASAI ET AL) 

* abstract and figure 2 * 



1 

3,5 



1 
4 



A61B5/0408 
A61B5/0432 



1 
5 



2,6 



TECHNICAL FIELDS 
SEARCHED (fa.LCl.5) 

A61B 



The present search report has been drawn up for all claims 



Place of tenth 

BERLIN 



Date ef 



ef the March 



3 May 1994 



Weihs, J 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 
»•«•»•«•••«•••«••••••«•••«••»••••••••••••«••••••••••••»••••»•••••••••••«•••••••« 

A : member of the same patent family, corresponding 



